The taxonomic status of a bacterium, strain T , isolated from activated sludge, was determined using a polyphasic taxonomic approach. The cells of strain DC-8 T were Gramnegative, non-motile, non-spore-forming and rod-shaped. The isolate grew at temperature range of 10-40 6C (optimum 30-35 6C), pH range of 5.0-10.0 (optimum 6.5-8.0) and NaCl concentrations of 0-5 % (optimum 0-1 %). The predominant menaquinone of strain DC-8 T was
on the phylogenetic analysis, DNA-DNA hybridization, whole-cell fatty acid composition as well as biochemical characteristics, strain T was clearly distinguished from all recognized species of the genus Sphingobacterium and should be classified as a representative of a novel species of the genus Sphingobacterium, for which the name Sphingobacterium caeni sp. nov. is proposed. The type strain is DC-8 T (5CCTCC AB 2012020 T 5KACC 16850 T ).
The genus Sphingobacterium was proposed by Yabuuchi et al. (1983) to include Gram-negative rods that are positive for catalase and oxidase, negative for heparinase, gelatinase and indole production and contain iso-C 15 : 0 , iso-C 15 : 0 2-OH, C 16 : 1 v7c and C 17 : 0 3-OH as the main fatty acids (Takeuchi & Yokota, 1992; Steyn et al., 1998) . Members of the genus Sphingobacterium are metabolically versatile and are widely distributed in soil (Shivaji et al., 1992; Mehnaz et al., 2007; Liu et al., 2008; Wei et al., 2008; Matsuyama et al., 2008; Duan et al., 2009; He et al., 2010; Choi & Lee, 2012; Marqués et al., 2012) , raw milk (Schmidt et al., 2012) , fresh leaves (Liu et al., 2012) , clinical specimens (Yabuuchi et al., 1983) , activated sludge (Zhang et al., 2012) and compost (Ten et al., 2006; Kim et al., 2006; Yoo et al., 2007) . During an investigation of the microbial diversity of wastewater from the wastewater treatment facility for butachlor (N-butoxymethl-chloro-2,6-diethylacetnilide) manufacture (Kunshan, Jiangsu province, China, 31 u 229 N 120 u 569 E), a bacterium, designated strain DC-8 T , was isolated from the activated sludge. Based on the results of a polyphasic taxonomic study, this strain is considered to represent a novel species of the genus Sphingobacterium.
For investigation of morphological features, strain DC-8 T was cultivated aerobically on TSA (Difco) for 3 days at 30 u C. Cell morphology and dimensions were determined by transmission electron microscopy (H-7650; Hitachi). The motility of cells was tested by the hanging drop method (Bernardet et al., 2002) . Gram staining was performed according to the classical Gram procedure (Buck, 1982) .
Catalase and oxidase activities were tested as described previously (Ohta & Hattori, 1983) . Growth at different temperatures (5, 10, 15, 20, 25, 30, 35, 40 and 41 u C) and various pH values (pH 5.0-10.0 at intervals of 0.5 pH units) was assessed on TSB medium after 3 days incubation. Salt tolerance was determined in nutrient broth (5.0 g beef extract l
21 and 10.0 g peptone l with 0-10 % (w/v) NaCl after 3 days incubation. Growth on nutrient agar, cetrimide agar, Simmons' citrate agar and MacConkey agar was also evaluated at 30 u C for 3 days. Hydrolysis of starch, Tween-20 and DNA were determined as described by Cowan & Steel (1965) . Standard physiological tests were carried out according to the methods described by Lanyi (1987) . Additional physiological characteristics were determined with the API 20NE, API 20E and API 32GN (bioMérieux) systems according to the manufacturer's instructions.
Cells of strain DC-8 T were Gram-negative, short rods with rounded ends, non-motile and non-spore-forming. The cells were about 0.3-0.4 mm60.6-1.4 mm (Fig. S1 , available in IJSEM Online). After 3 days incubation on TSA at 30 u C, colonies were yellowish, convex and circular with entire margins. Growth was observed over a temperature range of 10-40 u C (optimum 30-35 u C), a pH range of 5.0-10.0 (optimum 6.5-8.0) and NaCl concentration 0-5 % (optimum 0-1 %).
Bacterial DNA was purified using lysis solution containing 100 mg proteinase K ml 21 and 1 % SDS, phenol/chloroform extractions and 2-propanol precipitation according to standard procedures (Sambrook & Russell, 2001 ). The nearly complete 16S rRNA gene sequence was obtained by PCR amplification using a set of universal primers, 59-AGAGTTTGATCCTGGCTCAG-39 (Escherichia coli bases 8-27) and 59-TACCTTGTTACGACTT-39 (E. coli bases 1507-1492), originally presented by Lane (1991) . The PCR operating conditions were similar to those described by Suzuki & Yamasato (1994) . The PCR product was purified by the PCR purification kit (Axygen) and ligated into the vector pMD18-T (TaKaRa Biotechnology) and then transformed into E. coli DH5a. An automatic sequencer (model 3730, Applied Biosystems) was used to determine the 16S rRNA gene sequence. Pairwise sequence similarity was calculated by using a global alignment algorithm, implemented at the EzTaxon-e server (http://eztaxon-e. ezbiocloud.net/; Kim et al., 2012) . Phylogenetic analysis was performed by using the software package MEGA version 5.0 (Tamura et al., 2011) after multiple alignment of the sequence data with CLUSTAL_X (Thompson et al., 1997) . Distances were calculated by using distance options according to Kimura's two-parameter model (Kimura, 1980) and clustering was performed with the neighbourjoining algorithm (Saitou & Nei, 1987) . Confidence values for the branches of phylogenetic trees were determined by using bootstrap analyses (based on 1000 resamplings) (Felsenstein, 1993 ).
An almost-complete 16S rRNA gene sequence (1451 nt) was determined. Phylogenetic analysis based on 16S rRNA gene sequences revealed that strain DC-8 T belongs to the genus Sphingobacterium in the family Sphingobacteriaceae. In the neighbour-joining phylogenetic tree (Fig. 1) T (97.9 %) and shared less than 97 % similarities with other species of the genus Sphingobacterium.
Protocols used for PCR amplification of the cpn60 locus, sequencing and phylogenetic analysis were identical to those used previously (Marqués et al., 2012) . The cpn60 sequence for isolate DC-8 T (474 bp) was determined. Sequence similarities indicated that the novel strain was closely related to S. siyangense SY1 T (100 %), S. multivorum IAM 14316
T (96.6 %), S. canadense CR11 T (89.6 %) and S. detergens 6.2S
T (89.9 %).
For G+C content calculations, the DNA sample of strain DC-8 T was determined by thermal denaturation (Mandel & Marmur, 1968) . The G+C content of this strain was 39.8 mol%, which fell within the range of 36.6-44.2 mol% observed for other members of the genus Sphingobacterium (Yoo et al., 2007; Choi & Lee 2012) . For determination of menaquinones, the cells were grown in TSB and harvested when growing exponentially by centrifugation, washed with distilled water and freeze-dried. Menaquinones were extracted according to the protocol of Collins et al. (1977) and separated by HPLC (Tamaoka et al., 1983) . The fatty acid profiles of strain T and the related species of the genus Sphingobacterium were determined according to the manufacturer's instructions (Sherlock Microbial Identification System; MIDI Corporation) (Sasser, 1990) . All the strains were streaked on TSA plates and cultured for 36-48 h. The cells were harvested from the third quadrant of the quadrantstreaked plate. The fatty acid methyl esters were obtained from cells by saponification, methylation and extraction, and separated in a gas chromatograph (Agilent 6890N). Peaks were automatically integrated and fatty acid names and percentages were determined using the MIDI Sherlock MIS system (Library: TSBA6; version, 6.0B) (Sasser, 1990) .
The fatty acid pattern of strain T and other related species of the genus Sphingobacterium are listed in Table 1 . The major fatty acids (.5 %) are summed feature 3 (C 16 : 1 v6c and/or C 16 : 1 v7c; 39.7 %), iso-C 15 : 0 (33.7 %) and C 16 : 0 (5.2 %), but C 14 : 0 , C 11 : 0 2-OH, iso-C 15 : 0 3-OH , iso-C 17 : 0 3-OH and iso-C 17 : 1 v9c are also present. The fatty acid profiles of strain DC-8 T were similar to those of the other members of the genus Sphingobacterium. However, some qualitative and quantitative differences in fatty acid content could be observed between strain DC-8 T and its phylogenetically closest relatives, for example, strain DC-8 T possessed a relatively high content of iso-C 15 : 0 and low content of C 16 : 0 when compared with other type strains. The major respiratory quinone is MK-7.
To further clarify the taxonomic relationship of strain DC-8 T with its closest phylogenetic neighbours S. siyangense SY1 T , S. multivorum IAM 14316 T , S. canadense CR11 T and S. detergens 6.2S
T , DNA-DNA hybridization was determined using the photobiotin-labelled probes in microplate wells. Total genomic DNA of the five strains was extracted and purified, and the hybridization was conducted following the protocols described by Ezaki et al. (1989) . Hybridizations were repeated three times and the means of the resulting values were determined, and the reciprocal experiments were performed. These analyses were performed by Agricultural Culture Collection of China (ACCC) Identification Service. The separate species status of strain T was demonstrated by the hybridization values obtained when it was hybridized with S. siyangense SY1 T (98.4 %), S. multivorum IAM 14316 T (98.3 %), S. canadense CR11 T (98.0 %) and S. detergens 6.2S T (97.9 %), which respectively showed 28.4±2.9 %, 21.6±6.4 %, 25.7±3.7 % and 19.2±3.8 % DNA-DNA relatedness. All the hybridization values were below 70 %, as is recommended for the delineation of species (Wayne et al., 1987) . Based on the above DNA-DNA relatedness data, the isolate DC-8 T warrants separate species status in the genus Sphingobacterium.
The detailed phenotypic properties of strain T are given in the species description below. Differential phenotypic characteristics of strain T and other species of the genus Sphingobacterium are summarized in 
Sphingobacterium composti 4M24 T (EF122436)
Sphingobacterium wenxiniae LQY-18 T (GQ988781)
Sphingobacterium bambusae IBFC2009 T (GQ339910)
Sphingobacterium shayense HS39 T (FJ816788)
Sphingobacterium siyangense SY1 (EU046272)
Bacteroides fragilis NCTC 9343 T (CR626927) The type strain, DC-8 T (5CCTCC AB 2012020 T 5KACC 16850 T ), was isolated from activated sludge in a butachlor wastewater treatment facility in Kunshan city, Jiangsu Province, China. The DNA G+C content of the type strain is 39.8 mol% (determined from melting temperature).
Sphingobacterium daejeonense sp. nov., isolated from a compost sample. Int J Syst Evol Microbiol 56, 2031-2036. 
